The equations of motion of a one-velocity, one-temperature bubbly fluid (revisited) The equations of motion of a one-velocity, one-temperature bubbly fluid (revisited) Abstract. 2014 We present a continuum model for a non-dilute suspension of spheres with variable radius. To simplify the resulting equations and to stress the expansion dynamics only, we leave aside the problems of relative motion and temperature difference between the spheres and the surrounding liquid. It is shown that the state variable associated with the expansion degree of freedom is the scalar moment of momentum of the whole mixture, which is somewhat the analog of the usual angular momentum for the rotational degree of freedom. The equation of motion of this new variable leads to a non-dilute form of the Rayleigh-Plesset equation. Our [5, 6] or cell models [7, 8] (5) and (7), and the RayleighPlesset equation (1) for the rotating motion Vg = n x r, and it may also be compared to the internal momentum appearing in the motion of the bubble with a velocity w relative to the liquid. In fact the study of the motion of a rigid particle in a perfect fluid has already shown that the equations of motion are most elegantly rewritten using an overall internal momentum or angular momentum [ 16, 17] . We have extended these results to deformable spheres [18] [9, 10] can only apply to a collection of spherical bubbles in vacuum. Subsequent theories of bubbly fluids [11, 13, 15] , exhaustively reviewed in [20] In short, for low enough h and a and high enough heat exchanges, the spatial fluctuations or microgradients of p°, 0', T and T g are negligible in a mesoscale volume. In this case no product of fluctuations appears in the relations (16) to (18) , and the averaging procedure in a mesoscale volume is quite simple : we multiply each of these three relations by the function of presence Xk(r, t) (the value of which is 1 or 0 depending on the presence or absence of phase k at point r and time t) and we then get three relations containing average values only and involving the probability of presence ak (the average value of Xk). A last by-product of the non-dissipative equations is the velocity of so1/1nd in the mixture, which we derive as where Cg is the sound velocity in the pure gas phase.
We recover the classical dispersion relation [22, 23] iii) to lead to an entropy production where the roles of the various viscosities are clearly exhibited.
For reasons of simplicity we have here discarded the relative velocity and the temperature difference between the bubbles and the liquid, as well as nonspherical deformations of the bubbles. We have already at our disposal worthy models for the temperature difference [2, 12, 21] and the velocity difference [24] . Combining these results with the above treatment of the bubble expansion is not a problem. In contrast, the description of the departure from sphericity is a real challenge but ... all in good time !
